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INTRODUCTION
In Nigeria, especially with the present economic
depression, cost of fish diets is increasing daily not
just because of inflation but because most of the
feedstuff used in preparing fish diets face serious
competition from man as food. Some of such
feedstuff includes soybean, maize, sorghum,
groundnut cake. This increasingly high demand for
these feedstuff by man and consequently the high
prices calls for the attention of fish nutritionist the
world over to search deeper into the environment
for less competitive feedstuffs that will cost little
or nothing for inclusion in fish diets. Since fish
farming like any other business is airaed at profit
maximization any efforts aimed at reducing cost of
ABS'IRACT
This study, though, has as its core objective cost reduction in aquaculture nutrition was equally designed to investigate the value of the
peels of cassava (Manihot utillisima) as energy source in the diet of Oreochromis niloticus fry.
Three levels of cassava peels diet and a control (100% yellow maize in the carbohydrate mixture) was prepared and tested on O. niloticus
fry for ten (10) weeks. The fry with mean weight of 0.32g were grouped fifteen (15) in each of the glass aquaria measuring 60x30x30cm
with a maximum capacity of 52 litres of water. The fry were fed twice daily at 10% biomass. Weekly, the fry were weighed to determine
the weight increment or otherwise and the quality of feed adjusted accordingly.
Water quality parameters like temperature, pH and dissolved oxygen (D.0) were monitored and found to be at desirable level. DT 3 (97%
cassava peels and 3% yellow maize) in the carbohydrate mixture gave the best growth performance. The fry fed, this diet gained mean
weight of 1.18g for the period of the experiment.
However, the poorest performance in terms of growth was from fry fed the control diet (100 %yellow maize in the carbohydrate mixture)
fry fed this diet gained mean weight of 0.80 for the duration of the experiment.
Analysis of the various growth indices like SOR, PER FCR and NPU shows that Dt 3 was the overall best diet with an SOR valueof 2.40
and FCR of 43.83. However, Dt1 (70% cassava peels and 30% yellow maize) gave the poorest SOR of 1.61 and FCR of 67.58.
The difference in weight gain among the fry fed the three levels of cassava peels diet and the control was not statistically significant
(P> 0.05).
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feeding fish cannot be regarded as wasteful. This
study is therefore aimed at utilizing the peels of
cassava (Manihot utillisima) peels as energy source
in the diet of Oreochromis niloticus fry.
In a nutrition study of this nature, priorities is
always given to protein requirements of the species
to be cultured. We tend to play down on the
energy requirement of fish because a deficiency or
excess of energy will not have a great effect on the
health of fish Lovell, (1989).
Cassava is used in West Africa as a cheap source
of carbohydrate food for man and livestock. In an
examination of six of the cassava varieties in
Nigeria, Oyenuga and Antazigo (1957) found that
the peels of these varieties contained between five
to ten times the concentration of HCN in the pulp
of the fresh material. It is in the form of succulent
roots that cassava has proved most valuable in
livestock nutrition. They are used for fattening
cattle, horses and poultry. In the USA, where only
the sweet varieties are grown, the fresh roots when
fed to milk cows are believed to increase the flow
of milk. (Oyenuga, 1968).
Like most root and tubers, peels or cassava root are
much richer in proteins, ether extract and ash than
edible portion. This part of the root is a fairly good
source of nutrients.
The calculated nutritive value of cassava has been
reported to be higher than that of sorghum.
Although a number of reports are available on the
detailed chemical composition of cassava, the
results vary widely depending on the age of the
plant, variety, climatic conditions, cultural practices
followed. (Oyenuga, 1955, Johnson, 1965 and Oke,
1968). The root and leaves of ca.ssava plant are the
two nutritionally valuable parts which offer
potential as a food or feed source.
Cassava root meal has been reported to have about
one third the amylolytic activity of corn and is
highly digestible, yielding a digestible energy of
400 Kcal/kg of dry root meal for pigs as compared
with 4,055 Kca11-kg of raaize, Muller et al 1975.
Cassava root is a poor source of protein making the
economic utilization of roots in animal feeds highly
dependent on the incorporadon of other protein
rich ingredients, Maini (1978), Mauer, (1973) has
reported that out of the total nitrogen, only 50%
existed as true protein while the remaining existed
in the form of aspartic and glutamic acids. In
contrast to this, Oyenuga (1955) reported that 62%
of the total nitrogen was true protein.
In a nutritionally balanced pelleted cassava feed,
upto 58% replacement with cassava was reported to
give satisfactory performance of broilers, (Chon
and Muller 1972).
A 100% cassava diets fed to rats was reported to
lead to injury of the osseous system and retarded
bone growth and weight gain. Supplementation of
the diet with cod liver oil and casein was found to
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rectify the defects. Balagopalan, (1988).
The efficacy of cassava flour as an ingredient of
dried, pelleted fish feed was investigated by
Yayaram and Shetty (1981) better water stability of
selected feed was observed with 14% incorporation
of cassava. Ufodike and Maty (1983) found cassava
carbohydrate digestibility in fish was comparable to
that of rice reaching up to 86 to 87%. They
concluded that cassava could be substituted for rice
as an energy source in carp diet.
Omoregie et al (1991) in a study to investigate the
growth and feed utilization of Oreochromis
niloticus fed diets containing cassava peelings and
mango seeds found that O. niloticus can contain
limited amounts of cassava peels and mango seeds.
Sundrying of the cassava peel is essential to reduce
the HCN content. Brandit (1979). Balagopalan et al
(1989) equally reported that soaking of cassava
would make it less toxic.
MATERIALS AND METHODS
Source of feedstuff:
The feedstuffs used in compounding the
experimental diets viz yellow maize, soybean,
groundnut cake and rice /nun were obtained from
Makurdi town. The cassava tubers frora which the
pee/s was collected was freshly harvested from the
University of Agriculture, Malau-di student's farra.
The mineral premix was procured from a livestock
feed store also in Makurdi.
Processing of feedstuff:
All the feedstuffs were given appropriate
processing and handling care to improve their
digestibility and eliminate any anti-nutritional
factors.
Yellow maize weighing about ten (10) kilogramme
obtained from Wadata, Malcurdi was cleaned by
removing stones, and other dins, were then
sundried to reduce the moisture content. The grains
was then milled using a donaestic hammer mill,
packaged and stored for use.
Milled, defatted pepper and salt free groundnut
cake was bought from the local dealers in Malcurdi.
They were stored in cellophane bags for use.
The Rice bran collected from North Bank rice mill
in Makurdi was sieved using a fine meshed sieve
to remove the husk. The collected powder which
was largely the bran was packaged for use.
About 100kg of cassava tubers was purchased from
the University of Agriculture, Makurdi student's
farm. The peels were removed using a domestic
knife. The peels collectively weighing about 10kg
were washed in clean water to remove dins and
soil panicles. After washing, the peels were
transferred into a plastic container and fresh clean
water was introduced until the peels were
completely submerged in the water. The peels were
soaked this way for 72 hours. The water was
decanted every 24 hours to prevent build up of any
offensive odour emanating from the soaldng.
Soaking is done to reduce the cyanide content of
the peel to a non-toxic level (Balagopalan et al
1988) .
After the third day the peels were then spread on
a clean platform and suudried until completely
dried. The dried peels was then rained using a
hammer mill, packaged and stored in a cellophane
bag for use.
Feed formulation and compounding:
Pearson square method was used to formulate a
40% crude protein diet for O. niloticus fry using
growidnut cake and soybean meal as the protein
supplement in the mixture The proportionate
contribution of each of the feedstuff was
determined and three diets (25%, 30% and 35%)
cassava peels and a control diet (35% yellow
maize) was prepared. The tuilled feedstuffs were
weighed accordingly and dry mixed thoroughly,
this was followed by wet mixing using about
350ral water (60C) per kg of feedstuff mixture to
form a dough. The dough was then forced through
a small kenwood electric pelleting machine. The
pellets were collected in a tray, spread out and
sundried for about 24 hours. The pellets were then
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broken into bits, packaged and stored for use. To
dispense to the fry the pellets size were micronised
to the size the fry can take using a laboratory
mortar and pestle. It was then dispensed to the fry
as required by weight.
Experimental set-up:
About five hundred Oreochromis nilaticus fry
obtained from a homogenous source were collected
atad left to acclimatize under laboratory conditions
for one week. Those still surviving after one week
were sorted out and divided into the experimental
tank (glass aquaria measuring 60 x 30 x 30em;
capacity of 52 litres). Fifteen fry with a mean
weight of 0.26g were put in each of the tanks.
Complete randomi7ed design (CRD) was used to
allot the diets randomly. Each of the four treatment
was duplicated. The fry were not fed 48 hours
before commencement of feeding This is to allow
the empty of the gastro-intestinal tract in
anticipation of the experimental diet. Fish were fed
10% of their body weight and feed was given early
in the morning about 0800hrs. Each of the tank
was aerated throughout the experiment. Uneaten
feed and faecal droppings were continually
removed by siphoning using capillary tubes of
about 0.8mm lateral diameter. Complete water
change was carried out 72 hourly. Water quality
parameters like temperature, pH and dissolved
oxygen were monitored throughout the period and
were found to be at desirable levels. Proximate
analysis of the fish and feed was equally
determined (Table 1).
Various growth indices were also determined and
this includes:
(i)Specific growth rate (SGR)using the formula:
SGR = Loge W2-loge W, X 100
T2 1
(ii) Feed conversion ratio (FCR) using the
formula:
FCR = Wt gain after Brody (1945)
protein fed
where protein fed =
% protein diet x total diet consumed
100
where protein gained =
Final total body protein minus initial total
body protein.
where e = natural logarithm
W, = final wt of fish
W, = initial wt of fish
T = period of experiment in days
After Dabrowzki and Kozak, (1979).
RESULTS AND DISCUSSION
The composition of the experimental diets is shown
in Table 1. The proximate analysis of these diets
including bomb calorimetric energy termination is
shown in Table 2. Table 3 and Figure 1 shows the
weeldy cumulative weight gain by O. niloticus fry
fed these diets.
The best growth performance was recorded araong
fry fed the 35% cassava peels diet; Dt3 (97%
cassava peels and 3 % yellow maize in the
carbohydrate mixture). The growth performance of
fry fed the Dt2, 30% cassava peels (83.30%
cassava peels and 16.70% yellow maize in the
carbohydrate mixture) was better than tb.ose fed the
control diet, Dt4 (100% yellow maize in the
carbohydrate mixture. Fry fed Dt3 gained a mean
weight of 1.18g for the period of the experiment
while those fed Dt2 gained mean weight of 0.99g
as compared with the control diet which gained
mean weight of 0.80g for the period of the
experiment. Since the protein content of the diets
is the same, the marginal difference in weight gain
can only be attributed to the value, acceptability
and the utilization of the cassava peels diet by O.
niloacus fry over the yellow maize diet as the
cassava peels diets has a marginal edge over the
yellow maize diet. This could be linked to the
report of Balagopalan et al (1988) that the
calculated nutritive value of cassava is higher than
that of sorghum and corn.
79
The SOR, FCR, NPU and PER values for Dt3 was
the best of the four diets which is an indication of
the acceptability of cassava peels diet to
Oreochromis fry, contrary to the reported work of
Acuna (1971) who reported about 11% reduction in
body weight gain when cassava completely replace
yellow maize in pig diet. However, this is pig diet,
there is probably a difference in pig response to
cassava peels diet compared to fish in general.
The work of Devandra and Lee (1975) reported
that performance of young bulls was better by
feeding 40% cassava meal compared to corn meal.
The authors also reported that cassava
supplementation in the diets of calves has been
reported to increase the daily weight gain, feed
efficiency and age at first service.
The inclusion of cassava peels diet of up to 35% in
the diet of O. niloticus fry diet gave the optimum
performance and food utilization in this study. The
inclusion of cassava peels diet in Oreochromis fry
may be at a higher level as there is no evidence
that inclusion at a higher level could be deleterious
to O. niloticus fry.
It is however not clear if 100% cassava peels diet
will further enhance the growth of 0. niloticus fry
as a 100% cassava diets fed to rats was reported to
lead to injury of the osseous system and retarded
bone growth and weight gain. Further study on
probable 100% cassava peels diet inclusion in 0.
niloticus fry may not be a wasteful investigation.
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Table 1: The composition of the experimental cassava peels diets fed to Oreochromis fry.
* Control diet.
Table 2: Proximate composition of the experimental diets from biochetnica/ assay (% 'weight)
**NFE was obtained by difference
" Control diet
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Peedstuff DO Dt2 Dt3 *Dt4
Cassava peels 25 30 35
Yam peels - - - -
Rice bran 5 5 5 5
Yellow nnaize 11 6 1 36
Groundnut cake 37.33 37.33 37.33 37.33
Soybean 18.66 18.66 18.66 18.66
Vitamin 1.5 1.5 1.5 1.5
Mineral 1.5 1.5 1.5 1.5
Total 100 100 100
% of cassava peels 70.0 83.30 97.00 0.00
in the carbohydrate mixture 30.0 16.70 3.00 100
% of yellow maize
in the carbohydrate
mixture
Ingredients Dd. Dt2 Dt3 *Dt4
Ivloisture 6.5 5.5 6.0 6.0
Protein 46.75 44.10 43.75 44.80
Ether extract 6.89 8.98 9.09 7.95
Ash 6.95 8.46 7.44 7.44
Crude fibre 12.20 12.08 12.55 10.08
'-*NFE 24.44 22.48 23.32 26.91
Phosphorous 0.108 0.117 0.091 0.12
Potassi-ura 0.005 0.006 0.008 0.010
Energy kcal/kg 3346 3292 3401 3292
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Table 3: Growth performance of Oreochromis niloticus fry fed cassava peels diet
* Control diet.
Table 5: Initial and final carcass composition of Oreochromis niloticus fry fed three levels of cassava peels
82
D tl Dt2 ..,_ Dt3 *Dt4
Initial mean weight 0.38 0.32 0.27 0.31
Final mean weight 1.18 1.31 1.45 1.11
Mean weight gained 0.80 0.99 1.18 0.80
Specific growth rate (SGR) 1.61 2.01 2.40 1.82
Feed conversion ratio (FCR) 67.58 53.80 43.83 52.41
Protein efficiency ratio (PER) 0.033 0.042 0.052 0.042
Net protein utilization (NPU) 3.88 1.13 7.54 0.98
Initial Da Dt2 Dt3 *Dt4
Protein 20.48 22.18 22.98 23.78 21.02
Fat 4.80 5.38 5.91 5.11 5.10
Ash 3.10 3.98 3.41 3.92 3.22
Moisture 75.50 74.02 73.88 73.09 74.01
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